We describe a micro-scale method for determining serum theophylline. The chromatography system includes a tBondapack C18 column and acetonitrile, 70 mI/liter of sodium acetate buffer (10 mmol/liter, ph 4.0), as the mobile phase. Test serum or plasma, 30 tl, is mixed with an equal quantity of a solution containing the internal standard, fl-hydroxyethyltheophylline in acetonitrile/sodium acetate buffer (20 mmol/liter, pH 4.0), 7/43 by vol. After the precipitate is removed by centrifugation, the mixture is chromatographed and the amount of theophylline calculated from the ratio between peak heights for theophylline and the internal standard. Advantages include easy sample preparation, invoMng only addition of internal standard and centrifugation before injection, long column life, and the suitability of the internal standard, which is adjusted to a peak height equivalent to 20 mg of theophylline per liter for easy computation of results.
C18 column and acetonitrile, 70 mI/liter of sodium acetate buffer (10 mmol/liter, ph 4.0), as the mobile phase. Test serum or plasma, 30 tl, is mixed with an equal quantity of a solution containing the internal standard, fl-hydroxyethyltheophylline in acetonitrile/sodium acetate buffer (20 mmol/liter, pH 4.0), 7/43 by vol. After the precipitate is removed by centrifugation, the mixture is chromatographed and the amount of theophylline calculated from the ratio between peak heights for theophylline and the internal standard. Advantages include easy sample preparation, invoMng only addition of internal standard and centrifugation before injection, long column life, and the suitability of the internal standard, which is adjusted to a peak height equivalent to 20 mg of theophylline per liter for easy computation of results.
Addftlonal Keyphrases: drug assay pediatric chemistry
Optimal use of theophylline in treating severe asthma requires monitoring its concentrations in serum or plasma (1, In the traditional ultraviolet spectrophotometric method, total xanthine concentration is measured in the sample (3), and dietary or other interfering xanthines in a sample will cause the result to be falsely high. Much sample preparation is also necessary with the method, making it a cumbersome procedure involving about 2 h total assay time.
Gas-liquid chromatographic procedures for theophylline measurements are more selective in that interfering xanthines are separated from theophylline, but they still require considerable sample preparation (4) (5) (6) . Both procedures are macro-scale methods, requiring 0.1 to 3 ml of serum.
A recent method (7) involves use of a nitrogen-sensitive detector. Although theophylline can be determined accurately in a 20-il serum sample, the method requires time-consuming sample preparation.
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Materials and Methods
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Buffer: Sterile 10 mmol/liter sodium acetate, adjusted to pH 4.0 at 20#{176}C with glacial acetic acid, was prepared weekly and stored at room temperature. 
Standard curves for theophylline and 9-hydroxyethyltheophylline were both linearly related to peak height. Determinations in saliva. Saliva is collected as rapidly as possible into a tube while the patient is chewing paraffin wax, the sediment removed by centrifugation, and the clear sample is mixed with internal standard as described for plasma samples. Of this mixture, 5 to 9 tl is injected directly into the chromatograph.
Reportedly, direct injections of serum or plasma onto the i-Bondapack C18 column result in pressure build-up in the system, owing to serum proteins binding to the head of the column (11 ). In our system, protein precipitates were observed to bind to the column and to clog the injector as well when plasma or serum was injected untreated. These precipitable proteins were removed by adding to the sample an equal volume of the double-strength solvent containing the internal standard, which caused immediate precipitate formation; the precipitate was easily removed with a microhematocrit centrifuge. The dietary xanthines, theobromine and caffeine, were well separated from theophylline and the internal standard. The metabolites of theophylline-3-methylxanthine, 1-methyluric acid, and 1,3-dimethyl uric acid (12, 13)-were retained for less than 4 mm, theophylline for 6 mm. 8-Chlorotheophylline was retained more than twice as long as theophylline.
Phenobarbital was retained for 9 mm, eluting just after fi-hydroxyethyltheophylline and before caffeine.
We chose 1-hydroxyethyltheophylline as the internal standard because of its short retention time and the similarity of its peak characteristics to those of theophyllmne. Computation of results was simplified by adjusting the $-hydroxyethyltheophylline concentration to give a peak height equal to that of theophylline at 20.0 mg/liter, so that the concentration of theophyllmne in a given sample was 20 times the ratio theophylline peak height/-hydroxyethyltheophylline peak height. For 10 patients' samples, run in complete quintuplicate, the CV was 2.2%. More than 1200 serum injections have been made onto our column, with no signs of column blockage or deterioration.
The pressure required to maintain a flow rate of 2.0 ml/min has not increased since the column was new.
